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INTRODUCTION 
Agriculture in the United States is undergoing consider­
able change. In the past few years we have seen an increase 
in the size, both physical and financial, of our agricultural 
production units. Major shifts in the types of operations 
that produce the majority of our feeds and foods have already 
occurred. Indeed, the trend has just begun. 
In animal agriculture the direction will be toward 
specialization that combines large volume with professional 
management and sophisticated financial handling. Segments 
of the farming operation that were performed by one farm oper­
ator will be joined by contractural arrangements in order to 
integrate large production units. The stress will be on the 
efficiency of volume production. 
Swine hold a unique position among the livestock species. 
They are inherently efficient in the reproduction of their 
numbers and in the conversion of feed energy into edible pro­
ducts. In addition, they are adaptable to the confinement 
that efficiency requires. Combined with a high profit po­
tential, these factors are sure to make hog production one of 
agricultures most intensive industries. 
In a continuing effort to increase the efficiency of 
swine production, research has been directed toward the 
problems encountered when litters are weaned at an early age. 
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Starter diets have been developed to meet the nutritional 
needs of pigs weaned as young as two weeks of age. The recent 
development of machines that can feed pigs in large numbers 
as soon as they are born raises the possibility of no lactation 
period whatever. The proper management of the sow herd under 
conditions of reduced lactation periods must be determined 
if advantages in pig production are to be realized. 
The experiments presented here were designed to investi­
gate the reproductive efficiency of the early weaning system 
of swine management. The records of a large breeding herd 
where early weaning and immediate rebreeding was practiced 
are analyzed and interpreted. The effects of the length of 
lactation on the reproductive performance during early 
pregnancy are described. The productivity of early weaned 
sows, as affected by different levels of feed intake and 
stress after mating, is also presented. 
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REVIEW OF LITERATURE 
Reproductive Performance on the 
First Postweaning Estrus 
The report by Self and Grummer (1958) indicated a posi­
tive relationship between the length of lactation and the 
ovulation rate of sows at the first postweaning estrus. They 
found that when litters were weaned at 10, 21, and 56 days 
of age, the ovulation rates averaged 12.8, 15.2 and 16.6. 
Also the number of days to the onset of estrus decreased 
significantly, with intervals of 9.4, 6.2 and 4.0 days, 
respectively. Two of the ten day lactation sows (20 percent) 
had cystic ovaries. 
Smith (1961) reported the results of mating sows during 
lactation at approximately 35 days postpartum. Sows were 
separated from their litters for 12 hour periods daily, and 
came into heat 13 to 16 days later. Control sows were bred 
following the weaning of their litters at eight weeks. Litter 
sizes at the next farrowing averaged 14.0 and 14.4 for sepa­
rated and control sows, respectively. Sows came into heat 
five to six days after daily separation during the second 
lactation period. 
When litters were weaned at six weeks, Stothers (1962) 
reported that conception on the first estrus resulted in an 
average decrease of 1.4 ova and 2.2 live embryos when compared 
to litters conceived on the second estrus. Reproductive 
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tracts were examined between the 25th and 60th day of 
pregnancy. The average number of corpora lutea and live 
embryos were 15.3, 9.9 and 16.7, 12.1 for the first and 
second estrus sows, respectively. 
Smidt, Scheven and Steinbach (1965) have reported the 
results of a large survey of swine reproductive behavior 
that involved up to 1,923 lactation periods. They found a 
highly significant negative correlation (r=-.192) between 
lactation length from 0 to 55 days and the number of days 
to the onset of estrus. The interval to estrus was also 
positively correlated with the litter size at weaning 
(r=.189). Positive correlations were reported between litter 
size farrowed and the previous number of lactation periods, 
length of the lactation period, number of pigs weaned, and 
interval from weaning to conception. Sows with lactation 
periods of 15 to 28, 29 to 42, and 4 3 to 56 days farrowed 
litters of 9.93, 10.51 and 10.52 pigs from conception on the 
first postweaning estrus. 
Palmer, Teague and Venzke (1965a and 1965b) have 
examined the reproductive tracts of 40 sows during lactation 
and after weaning. Macroscopic observations indicated that 
the uteri had returned to normal weight and length by 2 8 
days postpartum. Folicular activity, as determined by 
average follicle diameter and number of follicles greater 
than five millimeters in diameter, was minimal at seven to 
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fourteen days postpartum and then increased throughout 
lactation. The corpora lutea of the previous pregnancy 
had regressed by day-28. Histological sections of uterine 
tissue indicated that the endometrium and myometrium re­
mained relatively unchanged from day-21 to the end of the 
56 day lactation period. Sections of vaginal and cervical 
epithelium had returned to normal appearance by day-21. 
Peters et a^. (1969) reported the results of two experi­
ments in which the litters of 36 sows were weaned either at 
birth (I) or at 21 days of age (II). They found that while 
only six of 15 group I sows showed a normal estrus, 18 of 
21 group II sows showed normal estrous behavior. The six 
group I sows that showed normal estruses came into heat 
13 to 14 days postpartum, while seven of the remaining nine 
had cystic follicles. Among sows that exhibited estrus, 
the average number of corpora lutea in the two experiments 
were 13.0 and 14.0 for group I sows and 12.0 and 13.1 for 
group II sows. 
In a report by Longenecker and Day (196 8), 80 sows 
with lactation periods of four weeks (10) , six weeks (51) 
and eight weeks (19) were used to test the effects of an 
injection of Pregnant Mares' Serum (PMS) on the day of 
weaning. The 5.4 day interval to the onset of estrus for 
control sows was reduced to 4.8 days by PMS treatment. The 
ovulation rate was increased from 13.1 to 25.1 ova (P<.01) 
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and the number of normal embryos increased from 10.1 to 
15.3 (P<.01) by PMS injection. Of the 36 sows that farrowed, 
the treated sows farrowed more pigs per litter, 11.3 vs. 
9.3, but the difference was not significant. The apparent 
conception rates for control and PMS injected sows were 93.8 
and 84.8 percent, respectively. 
Moody et a^. (196 9) reported that when sows were pen-
mated or hand-mated on the first post-weaning estrus, litter 
size was reduced by 1.6 and 1.1 pigs farrowed, respectively, 
when compared to sows mated at a later estrus. The average 
numbers of pigs weaned were not affected by the estrus of 
mating. The percentage of sows that farrowed from con­
ception on the first estrus after early weaning was 35.2 
and 60.3 for the pen-mating and hand-mating systems, 
respectively. Seventy percent of the sows pen-mated on 
the second postweaning estrus farrowed litters from con­
ception at that estrus. 
A recent report by Shimizu and Takeuchi (1969) indi­
cated that when lactation averaged 31.5 days, the interval 
to the first estrus was 6.0 + .5 days and the conception 
rate was 81 percent. The mean farrowing interval for all 
sows was 159.7 days and the average litter size was 10.7 pigs 
farrowed and 9.3 pigs weaned. Annual production was calcu­
lated to be 21.2 pigs yeaned per sow per year. 
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Effects of Feed Intake on 
Reproductive Performance 
Ruiz (19 67) has conducted an extensive review on the 
effects of flushing in swine. The majority of the experi­
ments showed a positive relationship between the level of 
feed intake prior to breeding and the number of copra lutea 
in early pregnancy. Increases ranged from .8 to 4.1 ova, 
with a mean increase of approximately 2.0 ova. A concommit-
ant increase in litter size at 25 days of pregnancy was not 
always observed, nor was litter size at birth consistently 
related to the feed intake prior to breeding. From an 
experiment involving 96 gilts, Ruiz et a^. (1968) found that 
among 12 reproductive parameters measured after farrowing, 
flushing had a significant effect only on the overall feed 
consumption. 
Mayrose et al. (1966) reported an experiment in which sows 
were fed two levels of intake prior to pen-mating for three 
successive reproductive cycles. During the second cycle, 
flushed sows farrowed significantly fewer pigs per litter, 
but the means for the three cycles were not different. 
Frobish et al. (1966) demonstrated no significant 
difference in litter size or birth weight of pigs at farrowing 
when sows were fed two levels of metabolizable energy 
(5,400 and 10,800 Kcal./sow/day). Dietary treatments were 
imposed one week prior to the start of pen-mating and 
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continued throughout pregnancy for three successive reproduc­
tive cycles. Deaths and reproductive failures affected a 
higher proportion of the high energy fed group. 
Schultz e_t (1966) fed two levels of a basal diet 
during two stages of the reproductive cycle to study the 
effects on ovulation rate and embryo survival at 25 to 27 
days postcoitum. The prebreeding stage began at the estrus 
prior to mating, and the postbreeding stage extended from 
mating to slaughter. In the first experiment with feeding 
levels of 3.63 kg. (H) and 1.81 kg. (L), the high level 
during prebreeding caused a significant increase in the 
number of corpora lutea. In the second experiment, daily feed 
intakes of 2.72 kg. (H) and 1.81 kg. (L) did not cause a 
flushing response, although embryo survival was depressed 
significantly in the groups fed the (L) level during the 
postbreeding stages. 
Ray and McCarty (1965) indicated a relationship between 
the levels of feed intake following mating and ovulation 
rates. Gilts were self-fed until the day of estrus, and then 
either continued on ad lib, feeding or were fasted for 24, 
48, or 72 hours after mating and then returned to self-
feeding. Ovulation rates were 16.3 vs. 15.4 and 14.6 vs. 
13.8 for self-fed vs. fasted gilts of trials I and II, 
respectively. 
Heap, Lodge and Lamming (1967) reported an experiment in 
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which three groups of 15 sows were fed 3, 6 or 9 pounds of 
feed from the day after mating until slaughter at day-28. 
They found a significant positive relationship between the 
body weight at service and the number of corpra lutea. 
After statistical removal of the effect of body weight, 
the average numbers of corpora lutea were 18.0, 18.7 and 
19.6 for the feeding levels, respectively. Ovulation 
rate and litter size was positively correlated, but the 
average litter sizes among treatments were not different. 
Lodge and Hardy (196 8) continued to study the effects 
of postestrual feeding levels on ovulation rate and litter 
size at farrowing. Twenty gilts were fed 1.8 or 3.6 kg. of 
feed daily, beginning on the day after mating, and farrowed 
8.9 5 and 10.8 pigs, respectively. Twenty-one gilts were 
fed 1.4 or 4.1 kg. of feed daily after mating and were 
found on day-13 to have ovulated 13.14 and 14.71 ova, 
respectively. Both differences were significant. 
Pike and Boaz (1968) reported an experiment in which 
sows were classified "fat" or "thin" on the first post-
weaning estrus by being fed 16 or 8 pounds of feed during 
weeks three through eight of lactation. From weaning to 
service all sows fed five pounds daily. On the day 
after mating, one-half of both groups were fed 8 or 4 
pounds until slaughter at 70 days postcoitum, to form groups 
designated as FH, FL, TH and TL. The mean number of corpora 
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lutea were 16.0, 17.7, 18.2, 15.3 and number of fetuses 
were 13.5, 13.6, 13.6 and 10.0 respectively. High feed in­
take was more effective in "thin" sows in increasing the 
ovulation rate. The low level was detrimental to litter 
size in the thin sows, and they gained only five kg. during 
gestation compared with 4 8 kg. for TH sows. 
In experiments designed to explain the increased 
embryo mortality following flushing, Bazer et a^. (1968) 
fed gilts 2.72 kg. (H) or 1.81 kg. (L) of feed daily. 
Two weeks before mating one-half of both groups were fed 
ad lib. during the 14 day flushing period to form treat­
ments of L, LF, H, and HF. A significant flushing effect 
on ovulation rate was shown for the low-plane gilts in 
three, and with high-plane gilts in two of the four trials 
conducted. Embryonic mortality was consistently increased 
in the flushed groups, with no differences seen in the 
average number of normal embryos. The technique of reciprocal 
transfer indicated that the embryo mortality was increased 
when transfers were made from L to LF gilts. Although con­
founded with increased sensitivity of LF gilts to surgery, 
the uterine environment was indicated as the cause of 
embryo mortality in flushed•gilts. 
Hardy and Lodge (1969a) used 24 sows to determine the 
effects of body 'condition' at service on the ovulation rate 
and litter size at term. During the eight-week lactation, sows 
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were fed .46 kg. per pig suckled daily, and 33 and 66 
percent greater than that amount. From weaning to service 
all sows were fed 2.3 kg. daily, and 1.8 kg. daily from 
service to farrowing. The average numbers of corpora lutea 
at three to six days postcoitum were 13.8, 16.4 and 15.2, 
respectively, and were not significantly different. Litter 
sizes at term and embryo survival rates were 9.0, 5.2 and 
8.8 pigs and 63.9, 32.8 and 58.3 percent, respectively. 
Conception rates were 50, 87.5 and 100 percent. Ovulation 
rates were significantly correlated with weight changes in 
the previous lactation period, but not with body weights 
at service. 
Lodge (1969) indicated that the pattern of feed distri­
bution during pregnancy and lactation markedly affected the 
weight gains and losses of sows during three reproductive 
cycles. Thirty sows were fed either (I) six pounds of feed 
daily during pregnancy and two pounds basal plus one pound 
per pig suckled during lactation, (II) the same total amount, 
but fed as four pounds daily during gestation and six pounds 
basal plus one pound per pig suckled, or (III) a lower 
total amount in pregnancy fed as five, five to three, and 
two pounds of feed daily during weeks 1, 2, 15 and 16; 
3, 4, 13 and 14; and 5 to 12, respectively. During lactation, 
the feed allowance for (III) increased one pound per day to 
a maximum of 26 pounds at 21 days postpartum and then 
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decreased to a minimum of five pounds. At the end of the 
second reproductive cycle, average body weights were approxi­
mately 385, 370, and 335 pounds for groups I, II, and III, 
respectively. Average litter sizes for the third cycle 
were 11.7, 14.2 and 12.1. Overall means indicated signifi­
cant effects on net pregnancy weight gains and lactation 
weight losses, but not on litter size at term, average 
pig birth weight, or litter size at weaning. 
Hardy and Lodge (1969b) have reported the effects of 
postestrous flushing on the ovulation rate of 11 mature sows. 
From weaning to service all sows were fed 2.3 kg. daily. 
On the day following mating, six sows (C) were fed 1.8 kg. 
daily until 25 days postcoitum, while five flushed sows (F) 
received 4.5 kg. for one day and then decreased to 1.8 kg. 
daily until slaughter. Numbers of corpora lutea averaged 
16.8 (F) and 14.5 (C). Additional information was given 
on the accuracy of the estimation of ovulation rates by 
visual inspection of ovaries three to seven and 25 days 
postcoitum, and by dissection at day-25. Mean corpora lutea 
counts for the three methods were 12.1, 14.0 and 15.5, 
respectively. 
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Effects of Progesterone on 
Embryonic Survival 
A relationship between the progesterone of the luteal 
tissue and embryonic survival was suggested by the work of 
Allen and Corner (1929) and subsequently confirmed by many 
workers. Reddy, Mayer and Lasley (1958) documented the 
historical development of the theories concerning ovarian 
hormones and embryonic survival. They reported that most 
workers were more successful with a combination of estrogen 
and progesterone, than with progesterone alone, in affecting 
an increased embryonic survival. In their own work, they 
found that although hormone therapy did not significantly 
reduce embryo mortality, a progesterone to estrogen ratio 
of 2000:1 was more effective than 1000:1. The within 
treatment variation was also reduced with the wider dosage 
ratio. 
Day et al. (1959) used ovariectomized gilts to study 
the effects of progesterone and estrogen alone, or in com­
bination, on embryo survival. They obtained best results 
with a combination of the two hormones in a ratio of 2000:1. 
The average embryo mortality in 13 out of 17 gilts thus 
treated was 21.6 percent, compared to 33 percent for intact 
controls. When a similar progesterone level in a 4000:1 ratio 
with estrogen was employed by Spies et a^. (1960) with 
ovariectomized gilts, a significant detrimental effect on 
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embryo survival was noted. 
With the introduction of orally active progestins, 
numerous experiments have been conducted to establish dosage 
levels necessary to increase embryonic survival. In a 
series of experiments, Morrissette et a]^. (196 3) reported 
that when embryonic mortality was 37.9 percent in control 
sows, daily intakes of 1.0 mg. and .5 yg., or .5 mg. and 
.25 yg. per pound body weight of 17-alpha acetoxyprogesterone 
(AP) and diethylstilbesterol (DES) resulted in 18.3 and 
10.9 percent embryo mortality, respectively. Other trials 
with crossbred gilts, and with sows fed 6-methyl-17-alpha 
acetoxyprogesterone (MAP) failed to show significant embryo 
mortality differences. 
Schultz et al. (1966) found that feed restriction 
(.91 vsc 2=7 kg. daily) during early gestation caused an 
increase in embryo mortality that could be corrected by 
progestin feeding. When 75 mg. of MAP was included in the 
daily ration of restricted gilts from day-4 to day-25 
of pregnancy, embryo survival was increased from 79 to 92 
percent. MAP feeding caused a slight decrease in the luteal 
progesterone concentration, and a significant decrease in 
total luteal progesterone. 
When the feeding of AP and DES was continued from the 
fourth to the 109th day of gestation, Morrissette and 
Omtvedt (1968) found no significant increase in the litter 
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size at farrowing. Average pig weights at birth and at 
weaning were significantly heavier in the litters from 
hormone treated sows. 
The relationship between embryo implantation and the 
progesterone content of luteal and ovarian tissues has been 
examined by Erb e;t (1962) . The number of implanted 
embryos was significantly correlated with the total luteal 
weight and ovarian progesterone content, but not with the 
luteal concentration and content. Rathmacher et a^. (1966) 
also reported that embryonic survival was not correlated 
with total luteal progesterone in unilaterally ovariectomized 
gilts. The percentage of ova that were represented by 
embryos at 2 5 days postcoitum was not affected by unilateral 
ovariectomy five days after mating. The progesterone content 
of gilts with one ovary was 58.5 percent of the amount in 
intact gilts. 
Phillippo (1968) reported that in unilaterally 
ovariectomized, PMS superovulated gilts, there was a signifi­
cant linear relationship between embryonic survival and 
total luteal progesterone content. Survival rates ranged 
from 0 to 63.5 percent with progesterone contents of 151.4 
to 513.7 yg. A similar, non-significant trend was noted in 
unilaterally overiectomized control gilts. It appeared that 
when an average of 12.3 corpora lutea were contained on one 
ovary, the progesterone supply to the uterus limited 
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implantation. 
Effects of Stress on the Reproductive 
Function in Swine 
Warnick et al^. (1965) investigated the effects of high 
environmental temperatures prior to, and shortly after 
mating, on reproductive performance of gilts at 25 days 
postcoitum. When shaded pasture controls were compared with 
gilts maintained at 60° or 90°F for 35 days, beginning 10 
days prior to mating, average ovulation rates and conception 
rates were not different. Litter sizes averaged 13.5 and 
10.5 embryos, respectively, with the difference being due 
to the high temperature subsequent to 3 days postcoitum. In 
another trial, 60° and 90°F gilts averaged 14.6 and 13.6 
corpora lutea, and 11.7 and 10.4 live embryos, respectively, 
at 25 days of gestation. High temperatures were shown not 
to be detrimental to boar fertility. 
Tompkins, Heidenreich and Stob (1967) used 77 sows to 
study the effects of high temperatures during early gestation 
on ovulation rate and embryo survival. When sows were 
exposed to 35°C for 24 hours on day-1, 5 or 20, or for 
48 hours on day-1 or 20 postcoitum, no significant differences 
were noted. However, when sows were subjected to 36.7°C and 
50 percent humidity for five days, beginning on day-1 or 20, 
a significant reduction in embryo survival occurred in the 
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day-1 group. Three stressed day-1 and one control day-20 
sows were not pregnant at slaughter but were included in the 
treatment means. Eight of 22 heat stressed sows died during 
the treatment periods. 
Edwards et (1968) exposed two groups of gilts to 
heat stress five and 20 days prior to mating, and found no 
effects on the conception rate, or on the ovulation rate, 
litter size or embryo survival at 30 to 35 days postcoitum. 
The estrous cycle was lengthened slightly in gilts subjected 
to high temperatures during the cycle. When heat stress 
was imposed during the first 15 days after mating, the 
number of viable embryos was significantly depressed and 
embryo survival was decreased. Six of the 22 stressed gilts 
failed to conceive and two died during treatment. Heat 
stress subsequent to 15 days post-breeding did not affect 
reproductive performance. 
Teague, Roller and Grifo (196 8) reported that when 
gilts were confined in chambers of 26.7, 30.0, or 33.3°C 
prior to and following mating, the percentage of gilts 
pregnant 25 days postcoitum was decreased (90.5, 84.8 
and 77.5). Although the dry-bulb temperature effects were 
confounded with years, the increased temperatures caused a 
significant decrease in the ovulation rate. Differences in 
the number of viable embryos and embryo survival rates were 
not significant and variation among means was large. 
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Conrad (1969) reported the effects of seasonal and 
thermal variations on gestating swine maintained in the 
natural environment. When sows were exposed to temperatures 
of 98°F, embryo survival averaged 50 percent. Embryo 
survival increased as high temperatures were encountered 
later in the gestation period. When records were analyzed 
according to breeding season, a significantly lower conception 
rate was observed for the sows bred during the hotter months. 
Moody et (1969) have reported that when sows were 
moved to gestation pens immediately after weaning, the 
farrowing rate from first estrus conception was 35 percent. 
When similar sows were hand-mated and then moved to gestation 
pens several days later, the farrowing rate was 60.3 percent. 
Both social and thermal stresses were mentioned as causal 
factors. 
Jensen e;t a^. (1970) conducted an experiment involving 
30 sows to study the effects of high temperatures on breeding 
behavior following a 28 day lactation. From weaning, sows 
were subjected to either a normally fluctuating temperature, 
94°F continuously, or 94°F with a cool air duct. Increased 
difficulty in detection of estrus was caused by the restless­
ness of the sows in the continuous 94° pens, but the numbers 
seen in estrus were not significantly different. In another 
trial, of the ten gilts allotted to a constant 94° environ­
ment, none showed signs of estrus during a 116 day 
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period. Tethering also had an adverse effect on the expres­
sion of estrus in gilts. 
Rich, Turman and Hillier (1968) reported a series of 
experiments in which a total of 114 gilts were used to 
evaluate the effects of hand-mating or pen-mating on litter 
size in early gestation. Pen-mated gilts were maintained 
with the boar continuously, whereas hand-mated gilts were 
allowed only one service per day during estrus. No signifi­
cant differences were observed in conception or ovulation 
rates, but hand-mated gilts had slightly more live embryos 
(13.2 vs. 11.9) and a significantly greater embryo survival 
rate (80.6 vs. 71.8). In one trial, boar harassment was 
increased by placing the estrous gilts in a breeding pen 
that contained several boars. Significant differences 
were observed in the number of viable embryos (12.8 vs. 
15.4) and the embryo survival rates (67.6 percent and 83.5 
percent) of gilts exposed to several boars or hand-mated, 
respectively. 
Zondek and Tamari (1967) found that the stress of loud 
noise caused persistent estrus to occur in rats. Associated 
with the prolonged estrus was an increase in ovarian weight, 
number of corpora lutea and number of mature follicles. 
When noise was imposed during a normal estrus, a decreased 
conception rate was obtained, although the females had been 
mated. Initiation of the noise up to four days after mating 
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caused termination of pregnancy. Increased secretion 
of gonadotrophins was mentioned as the probable cause of 
reproductive failure. 
Arvay (1967) has also reported the effects of loud noise 
on reproduction. A loud alarm was rung for five minutes 
every hour, and various sequences of intense light and 
electrical shocks were also imposed. These stresses caused 
a permanent diestrus condition, associated with an increased 
ovarian weight, large corpora lutea and increased follicular 
activity. When stress was imposed after mating, conception 
was delayed, and stillbirths, preweaning losses, and mal­
formations were increased. 
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EXPERIMENTAL 
General Objectives 
Based on previous work by the author with sows mated 
on the first postweaning estrus after a short lactation, it 
was decided to make a more detailed study of the reproductive 
behavior of the sow during early pregnancy. This investiga­
tion was designed, first, to establish the level of 
reproductive performance attained by early weaning and first 
estrus mating under field conditions. Second, to study the 
causes of the reduced litter size in first estrus bred sows, 
and third, to determine whether feed intake and stress 
following mating influenced reproductive criteria of mature 
sows. 
General Procedures 
The data reported herein are from Experiments 6 804, 
6913 and 6915, on file with the Swine Nutrition Section of 
the Department of Animal Science, Iowa State University, 
Ames, Iowa. The three experiments are similar with respect 
to the following materials and procedures. 
All female swine used in these studies were sows that 
had farrowed at least one litter immediately prior to being 
assigned to treatment. The sows were obtained from the 
Swine Nutrition Farm breeding herd and were Yorkshire-
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Landrace crossbreds. Boars were from an inbred line of 
the Poland China breed. 
At about 107 days of gestation sows due to farrow were 
brought to the farrowing barn, washed with soap, sprayed 
with toxaphene, and moved to farrowing crates where they 
remained until weaning. Within 24 hours of farrowing, needle 
teeth were clipped, tails docked, ears notched for identifi­
cation, and an injection of iron dextran administered to 
the newborn pigs. Males were castrated prior to one week 
of age. All litters were weighed at 14 days of age in order 
to obtain a uniform measure of the lactating ability of the 
sow. Litter size and weight at 14 days were considered to 
be the number of pigs weaned and weaning weight, respectively, 
although weaning actually occurred later in most cases. 
All sows were fed the same gestation and lactation 
diets. Table 1. These diets were formulated to contain 
14 percent crude protein and approximately 3,150 Kilocalories 
of metabolizable energy per kilogram. The energy content 
of the lactation diet was reduced by 130 Kilocalories per 
kilogram due to the substitution of 5 percent beet pulp for 
corn. 
Feeding levels, unless specified otherwise, were 1.8 kg. 
once daily during pregestation and gestation, and full hand-
fed twice daily (approximately 5 kg.) during lactation. 
Gestating sows were individually hand-fed in outdoor 
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feeding stalls, while during lactation they were fed in 
the farrowing crates. 
Breeding Records Evaluation 
Experimental A total of 584 sows were included in 
this analysis of the breeding and farrowing records of the 
Swine Nutrition Breeding Herd of Iowa State University. 
The litters were farrowed from 196 5 though 1969, during all 
seasons, and from sows with up to eight previous litters. 
Sows were allotted at weaning to one of three treat­
ment groups. The first group was observed for the onset 
of the first postweaning estrus and then hand-mated during 
that estrus period. The second group was moved no more than 
two days after weaning to a gestation pen to be pen-mated 
on the first postweaning estrus= The third group consisted 
of a small number of sows to be pen-mated on the second or 
later estrus after weaning. 
The sows of group-1 were moved to an enclosed porch 
adjacent to the farrowing barn and also next to the boar 
pen, where they were observed daily for signs of estrus. 
Whenever possible, they were mated on two successive days 
and then moved in groups of four sows or less to the gestation 
pens, where a boar was used to mate the sows that returned to 
estrus. 
Sows that were designated to go directly to the gestation 
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pens, group-2, were moved in groups of three to four to avoid 
deleterious social interactions. The average number of sows 
per pen was 14 and the pen size was 13 by 42 meters. Sows 
of group-3 were moved to the same gestation pens approxi­
mately two weeks after weaning and were then pen-mated. 
Results and discussion The estrus of conception 
was calculated from the farrowing date. Sows that were 
either hand-mated or pen-mated and farrowed 130 days or 
less after weaning were considered to have conceived their 
litters during the first postweaning estrus. The only 
exceptions were a few sows that did not show signs of estrus 
after 12 days of observation but still farrowed within 130 
days of weaning. Those sows were assumed to have conceived 
their litters on the second estrus. 
The breeding efficiency is shown in Table 5. Of the 
353 sows observed for signs of estrus, 287 (81.3 percent) 
were mated, and 238 (67.4 percent) conceived their litters 
from that mating. Krivec and Bohm (1964) reported that 
following a 28 day lactation, 83.6 percent of individually 
housed sows showed signs of estrus within 12 days. When 
sows were exposed to pen mating immediately after weaning, 
an almost identical percentage (67.3) farrowed litters from 
conception at the first estrus. Moody et (1969) found 
that under similar pen-mating conditions, the farrowing rate 
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from first estrus conception was only 35 percent. 
The data for second estrus, pen-mated sows were taken 
from five experiments conducted at the Swine Nutrition Farm 
just prior to the initiation of this breeding project. The 
data indicated that 75 percent of the sows would be ex­
pected to farrow litters from a given estrus period. 
The farrowing performance is presented in Table 6. 
Animals that were not mated immediately after weaning, or 
were mated and returned to estrus, were grouped with the 
pen-mated, second estrus sows, since the second estrus pen-
mating was the source of their litters. The sizes and 
weights of the two groups of litters from first estrus 
conception were strikingly uniform. Only a slight difference 
in litter size at weaning was noted. The average size of 
the second estrus litters was greater at birth than first 
estrus litters, but the differences were not significant. 
The average birth weights were significantly (P<.10) 
different in favor of the first estrus litters. Litter size 
at weaning and pig weight gains during lactation were not 
different between treatment groups. The average litter size 
of the first estrus sows in this study was slightly larger 
than those previously reported by Moody et a^. (1969), 
but their relationship to second estrus sows remained the 
same. 
The data were analyzed statistically by the method of 
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Least Squares, Harvey (1960). Variation due to treatment, 
year, month (season), and parity of the mating is shown in 
Table 7. The differences in litter size at birth appeared 
to be due to all sources of variation except treatment. 
The variation in litter size at weaning was distributed 
almost equally among all the sources. Pig birth weights 
were significantly (P<.10) affected by treatment and also 
by the litter sequence of the sow (P<.01). The month and 
year accounted for significant portions of the variation in 
lactation length and pig weight gains. 
The simple correlations among independent variables 
were calculated for each treatment and are given in Tables 8 
through 11. Among all groups, a negative correlation was 
found between the litter sequence (parity) of the sow and 
the average pig birth weight. Among the hand-mated sows, 
the litter sequence was positively correlated with litter 
size at birth and at weaning. Morris (1932) , and King and 
Young (19 57) reported that the age of the dam was correlated 
r=.31 and r=.39 with the litter size and number of corpora 
lutea, respectively. Parity was negatively correlated with 
the interval to the onset of estrus and to the entire 
weaning to farrowing interval, since the former accounted 
for a large part of the variation in the latter. This was 
in disagreement with the findings of Smidt et al. (1965) who 
reported no effect of parity on the interval to first estrus. 
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The length of lactation prior to breeding was positively 
related to litter size at birth among hand-mated, first 
estrus bred sows and negatively correlated with the weaning 
to farrowing interval, in agreement with Smidt et (1965). 
Among second estrus litters, the lactation length was nega­
tively correlated with litter size at birth. 
As the interval from weaning to farrowing increased 
among second and later estrus sows, litter size at birth 
tended to decrease. The indication was that litters from 
third and fourth postweaning estruses were smaller than 
those from the second estrus. Additional correlations 
between litter size at birth and weaning, pig birth weight, 
and pig weight gains are presented. 
The reproductive efficiency of the hand-mated and pen-
mated groups has been calculated and is presented as annual 
sow production in Table 12. These calculations were based 
on a 21 day lactation period, six-day interval to mating, 
21 day estrous cycle, and a 114 day gestation period. 
Farrowing rates and litter sizes were taken from Tables 5 
and 6, respectively. A ten percent culling rate was uniformly 
assessed to all groups. Sows bred immediately after weaning 
would have produced 2.26 litters per year, compared to 1.99 
litters when breeding began at the second estrus. Annual 
pigs born would have differed only slightly due to larger 
second estrus litters, but since the average litter sizes 
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at weaning were similar, first estrus bred sows would have 
weaned from 1.2 to 2.3 more pigs per year. 
Reproductive Performance During Early Gestation 
Common procedures 
The animals in the two experiments described below were 
treated similarly with regard to the following facilities 
and procedures. 
On the day of weaning, the sows were weighed and moved 
to individual open-front 3 by 3.5 meter pens for the duration 
of the experiment. They were hand-fed on the concrete floor 
once, daily. Water was supplied by hand in the winter and 
ad lib. in the summer. Straw bedding was provided in the 
winter as needed. 
The sows were observed at 9AM and 6PM for signs of 
estrus, and were mated as soon as they would stand. Whenever 
possible, they were mated a second time, 24 hours after the 
initial mating. 
Approximately 25 days after mating, the sows that were 
considered pregnant were weighed and transported three miles 
to the Iowa State University Meats Laboratory, where they 
were killed. The reproductive tracts were removed and 
examined immediately to determine the number of corpora 
lutea, total embryos, live embryos, and any physiological 
abnormalities that might have impaired fertility. Also 
weights of the entire tracts, ovaries, and corpora lutea were 
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recorded. 
The progesterone content of the corpora lutea was 
determined by extraction with 95 percent ethanol, column 
chromatography, thin layer chromatography and ultra-violet 
absorption spectrophotometry. The corpora lutea were 
homogenized in a Waring Blendor and incubated in 125 ml. 
erlenmeyer flasks with 8.24 x 10 ^ microcuries of pro-
gesterone-7a-^H (8.5 curies/micromole). The tissue was sus­
pended in a total volume of 75 ml. of 95 percent ethanol, 
and shaken at 75°C for 50 minutes in a Dubnoff shaker 
apparatus. The liquid was decanted and the tissue extracted 
a total of three times. The filtrate was evaporated in a 
Buchner flash evaporator at reduced pressure, and the residue 
resuspended in n-hexane. The sample was transferred to a 
25 ml. volumetric flask and stored overnight. 
A 3 ml. aliquot was applied to an aluminum oxide column 
and chromatographed as described by Duncan (1960) . The 
chloroform fraction was evaporated, resuspended in n-hexane, 
transferred to a 15 ml. conical centrifuge tube, and evapo­
rated under nitrogen gas to dryness. Thin layer chromato­
graphy plates were prepared as described by Schultz (1965) and 
developed in two dimensions based on the procedures of Arm­
strong, 0'Brian and Creep (1964). The progesterone spot was 
then located under ultra-violet light and a 40 mm. square area 
of gel scraped into a conical centrifuge tube. The gel was 
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dissolved in 3 ml. of acetone, stirred for a minute in a 
test tube mixer, and then centrifuged. The liquid was 
decanted, and the gel resuspended in 3 ml. of acetone and 
centrifuged for a total of three times. The entire acetone 
supernatant was then evaporated under nitrogen gas to 
dryness and resuspended in 5 ml. of ethanol. A 200 yl. 
aliquot was counted in a liquid scintillation counter to 
estimate progesterone recovery. The remaining sample was 
used to determine the absorbance of the solution in a Beckman 
DB-G Spectrophotometer. The zero absorbance readings were 
obtained from a sample blank prepared from a chromatographic 
plate that was not spotted. The range of 260 to 230 my was 
scanned and recorded on a Sargent Model 5R recorder. Sample 
readings were corrected for blank readings at 230, 240 and 
250 my an:! then used in the equation by Allen (1950) to 
give an 'Allen' value. These values were compared to a 
standard curve, adjusted for sample size and recovery rate, 
and presented as total progesterone content. 
Effects of lactation length 
Objectives It had been noted in previous experiments 
that a reduction in litter size occurred when mature sows were 
bred on the first estrus following a short lactation. In 
order to determine the causes of this decreased reproductive 
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function, it was decided to examine the ovulation rate and 
litter size in such sows during the first 25 days after 
mating. The hypotheses to be tested were that mating shortly 
after farrowing did not allow sufficient time for the ovaries 
to produce the normal number of mature ova, or that the 
uterus had not had sufficient time to complete the 'involution' 
process, thereby subjecting the developing blastocysts to 
an inhospitable environment. By varying the lactation length 
and estrus of breeding, it was possible to evaluate these 
hypotheses. 
Experimental At farrowing time, sows were allotted 
at random to one of four treatment groups. The litters of 
sows in groups one, two, and three were weaned at two, three, 
and four weeks of age, respectively, and the sows were mated 
on the first postweaning estrus. Litters of the sows in 
group four were weaned at two weeks of age and the sows 
mated on the second postweaning estrus. All litters were 
weaned in the morning between eight and ten o'clock. The 
sows were weighed and moved to open front pens where they 
were individually fed 2.3 kg. of a 14 percent protein, 
corn-soybean meal diet, daily. The composition of the diet 
is shown in Table 1. 
All sows were observed twice daily for the occurrence of 
estrus and were mated by a Poland China boar as often as 
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twice, on consecutive days, whenever possible. The animals 
were checked for estrus 20 days later and those considered 
to be pregnant were slaughtered by the Iowa State Meats 
Laboratory at approximately 25 days of pregnancy. 
On the day of slaughter, the tracts were removed from 
the sows within 45 minutes after death and placed in an 
isotonic saline water bath at 37°C. The tracts were then 
taken to the Swine Nutrition Laboratory to determine the 
total litter size, number of embryos showing a heartbeat, 
number of corpora lutea, weight of the trimmed and blotted 
tracts, and weight of the ovaries. Also samples of the 
corpora lutea were taken for further analyses. 
Results and discussion In order to obtain 40 
pregnant sows for this experiment it was necessary to observe 
63 sows for signs of estrus, Table 13. From 13 to 16 
percent of the sows in all groups did not show a detectable 
estrus immediately after weaning. Many of these sows were 
weaned in September, 1968, during extremely hot weather, 
which has been previously reported to have an adverse effect 
on the occurrence of the first postweaning estrus by Moody 
et al. (1969) . 
Although signs of estrus were seen in the remaining sows, 
a certain number of them would not stand to be mated. These 
sows exhibited the standing reflex prior to being mounted, but 
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would move away from the boar when their backs were touched. 
This type of behavior is common prior to and after the period 
of maximal estrus response in most sows, but in certain sows 
this was the maximal response seen. The group most affected 
was the first estrus, three week lactation group. Of 16 
sows that showed signs of estrus, only 12 were mated. Only 
one other sow in the experiment came into heat and could not 
be mated. 
Referring to Table 13, only the two week lactation, 
first estrus group had a conception rate lower than 80 per­
cent. Since the sows of this group were mated by a boar of 
known fertility, the cause of the lowered rate might have 
been the uterine environment into which the embryos were 
trying to become established. 
Three factors seemed to determine whether sows weaned 
after a short lactation became pregnant; the occurrence of 
estrus, inhibited in some cases by high environmental 
temperatures; the occurrence of a sufficiently strong estrus 
to allow mating, apparently affected by the length of the 
lactation period; and successful establishment of a number 
of embyros in the reproductive tract, which most often did 
not occur in sows mated within three weeks of the previous 
farrowing. 
The renroductive performance of the 40 pregnant sows 
is shown in Table 14. The interval from weaning to the 
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onset of estrus decreased from 5.9 to 4.8 days as the lacta­
tion length increased from 14 to 28 days. This is in agree­
ment with the work of Self and Grummer (1958) , Smidt et al. 
(1965) and many others. The maans of the intervals for all 
sows observed for estrus in Table 13 did not show this 
relationship. Therefore, some sows came into heat at 
intervals that differed from those 'normal' means, and 
those sows did not become pregnant. 
The sows in the two week lactation group lost more 
weight after weaning than the other first estrus mated sows, 
but they weighed more at weaning. Since there was a high 
correlation between weaning weight and weight loss, Table 
19, it in doubtful that the increased weight loss was due 
to a treatment effect. Covariance analysis, Table 17, with 
weaning weight, days of pregnancy, and litter size as 
covariants showed that the differences in sow weight losses 
were mostly attributable to the weaning weight of the sows. 
It is difficult to determine whether the two week sows 
were heavier due to chance or because they were lactating 
for a shorter period. Since the group four sows, also weaned 
at two weeks, were intermediate in body size between the 
group two and three sows, it is probable that both the length 
of lactation and random variation contributed to the dif­
ferences in average weaning weight. 
The ovulation rates did not differ significantly between 
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treatments, Table 15, and ranged from a high of 17.0 for 
the two week first estrus group to a low of 15.0 for the 
three week group, Table 14. The hypothesis that the ovu­
lation rate was the factor limiting litter size in first 
estrus bred sows must be rejected. The ovulation rate at 
the first postweaning estrus was not increased by increasing 
the lactation length from two to four weeks. As seen in 
Tables 18 and 19, the ovulation rate was positively corre­
lated with the weaning weight (r=.333) and with the number 
of previous litters (r=.261). Since the older sows were 
heavier (r=.313), they lost more weight in early gestation 
(r=.412). These older, heavier sows that were losing more 
weight tended to have the higher ovulation rates, causing a 
positive relationship between body weight loss and ovulation 
rate. 
The litter size at 25 days of pregnancy is shown in 
Table 14. Orthoginal comparisons. Table 16, indicated that 
the estrus of breeding (1+2+3 vs. 4) had no effect on the 
average number of embryos present. However, the litter 
size of two week first estrus sows was significantly smaller 
(P<.05) than the other two first estrus bred groups (1 vs. 
2+3). The number of live embryos present maintained the 
same relationship. No direct statistical comparisons 
among groups 2, 3 and 4 were possible, but the means did not 
appear different. Litter size, both total and alive, 
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increased as the sows' experience with reproduction increased, 
but were not influenced by her body size or weight changes, 
Table 18. 
When the litter size alive was expressed as a percentage 
of the ovulation rate, Table 14, the resulting embryo sur­
vival of the two week first estrus group was significantly 
lower (P<.05) than the other two first estrus groups. Table 
18. Embryo survival of the three and four week groups 
appeared to be similar to that of the second estrus bred 
group. From the data of this experiment, the hypothesis 
that the smaller litter size of early weaned sows was due 
to a decreased embryo survival cannot be rejected. Further, 
the data suggests that embryo survival following three and 
four week lactations in first estrus bred sows was equivalent 
to that of early weaned sows bred at a later estrus= 
Although there was a reduction in the litter size of 
sows in the first treatment group, the mean luteal pro­
gesterone contents were not significantly different. Table 
14. Among the 20 samples of luteal tissue, the progesterone 
content was positively correlated with the total ovarian 
weight, ovulation rate, litter size, and reproductive tract 
weight. Loy e^ (1958) reported that the total pro­
gesterone content and total luteal weight were correlated 
(r=.41) in gilts. In this experiment, hormone content was 
correlated (r=.439) with total ovarian weight. The treatment 
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means and simple correlations indicated that the luteal 
progesterone content was not the factor limiting embryo 
survival in first estrus bred sows. 
Effects of feed intake and stress 
Objectives This experiment was designed to explore 
the possibility of increasing the ovulation rate and litter 
size of sows bred on the first postweaning estrus after a 
short lactation by doubling the feed intake on the day 
after mating. Also to investigate the effects of stress 
during the first week of pregnancy on reproductive per­
formance. 
Experimental Sows were separated from their litters 
at 21 days postpartum and allotted at random to one of four 
treatment groups. Until the treatments were imposed on the 
day after mating, all sows were individually fed 1.8 kg. of 
the gestation diet daily, and were observed twice daily for 
signs of the first postweaning estrus. On the morning 
following hand mating, one-half of the sows were fed 3.6 
kg. of the gestation diet for that feeding only. They were 
then returned to the 1.8 kg. level of feed intake for the 
duration of the 25 day experimental period. From day-3 of 
pregnancy (day 0 was mating) to day-7, one-half of the sows 
were subjected to three periods of stress daily. Stress was 
induced by applying a battery powered probe to the rump and 
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back of the sow intermittantly during a five minute stress 
period. 
The data of the experiment were analyzed statistically 
as a completely random design with a 2x2 factorial arrange­
ment of treatments. 
Results and discussion The estrus and breeding be­
havior of the sows is shown in Table 20. The breeding rate 
for the entire group was considerably higher than for the 21 
day lactation group of sows in the previous experiment, 
79 vs. 64.5 percent, respectively. More sows exhibited a 
strong standing reflex in this latter trial which was con­
ducted during the winter months. The flushed sows had 
slightly higher conception rates, although the numerical 
differences were small. Stress during the first week of 
pregnancy did not affect the conception rate. 
The treatment means for the reproductive measurements 
are shown in Table 21. As a result of random allotment, 
the sows in the flushed, stressed group were slightly lighter 
in weight and had less backfat, while the sows in the flushed 
and not stressed group had significantly more backfat than 
the other groups. Those two variables, weaning weight and 
average backfat, were used as covariates in the statistical 
analysis of the data. Table 22. The amounts of variation 
due to the previous litter size weaned, and the time 
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interval between mating and slaughter were also partitioned 
and appropriate 'F' values are presented in the table. 
No significant treatment differences were found among 
the average ovulation rates. The corpora lutea counts were 
comparable to those found in the previous experiment with 
first estrus bred sows, but considerably higher than those 
found by Peters et (1969) in sows after a 21 day lactation. 
The flushed sows had significantly more total pigs, live 
pigs, and greater embryo survival rates than the control sows. 
Average increases, shown in Table 23, were 1.9 and 2.1 total 
and live pigs per litter and 11.9 and 12.5 percent total 
and live embryo survival, respectively. An apparent flushing 
effect was observed on litter size at 25 days of pregnancy. 
Lodge and Hardy (196 8) reported an increase in the litter 
size of one-feed flushed gilts at term, but in a second 
trial found that the increase in litter size was attributable 
to an increase in ovulation rates. With conventional flush­
ing systems an increase in ovulation rate may not cause a 
concommittant increase in litter size, Bazer et (1968). 
The periods of shocking during early pregnancy had no 
effect on the number of implantations or subsequent survival 
of embryos to 25 days of pregnancy. Several other stressors 
have been shown to have an adverse effect on the survival 
rate of embryos and on the continuance of pregnancy, Warnick 
et al. (1965) and Zondek and Tamari (1967) . Although the 
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sows became quite excited during the shocking periods, a 
more continuous period of stress is apparently required to 
cause reproductive alterations. 
The total progesterone content did not differ signifi­
cantly among treatments with an overall mean of 361.5 yg. 
The coefficient of variation between sows within treatments 
was 31.6 percent and among samples within sows was 13.5 
percent. 
The progesterone content was negatively correlated, 
Table 24, with both litter size alive and embryo survival 
(r=-.23). Pike and Boaz (1968) indicated that under condi­
tions of unilateral ovariectomy and superovulation, the total 
progesterone content of luteal tissue was directly related 
to embryo survival in the gilt. In the intact gilt, Erb 
et al. (1962) reported that the number of implants was not 
significantly correlated with the progesterone content or 
concentration of luteal tissue. In the present study with 
mature sows, the progesterone content was significantly 
correlated (r=.363) with total luteal weight, but not with 
the ovulation rate (r=.023). 
Tests of significance were made for the two treatment 
factors and their interaction, and for the variation due to 
the covariates. The error value contained 30 degrees of 
freedom, and values of 'F' are presented in Table 22. Simple 
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correlations among the variables for all sows are given 
Table 24. 
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GENERAL DISCUSSION 
The analysis of the breeding methods indicated no dif­
ference in the farrowing rate between the pen-mating and 
hand-mating systems. Earlier at this station, a farrowing 
rate of 35 percent was reported for pen-mated sows exposed 
to the boar immediately after weaning, Moody et , (1969) . 
The movement of sows to the gestation pens in larger numbers 
has apparently overcome the problem. 
The farrowing rates of first estrus bred sows were still 
slightly lower than the herd estimate, 67 vs. 75 percent, 
but the average decrease in the farrowing interval resulted 
in an increased number of litters per sow per year, 2.26 
vs. 1.99. In situations where the litter size at weaning 
is less affected by the numbers born than factors during 
lactation, first estrus mating offers a means of increasing 
the annual sow production. 
The correlation between lactation length and the litter 
size of first estrus hand-mated sows, r=.151 (P<.01), indi­
cated that a lower limit of lactation length had been 
reached for optimal litter size. The lactation length 
experiment showed that when sows conceived their litters 
after a two week lactation, embryo survival and resultant 
litter size were significantly depressed. Smidt et a^. (1965) 
also reported that sows lactating fewer than 20 days 
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subsequently farrowed smaller litters than sows lactating ' 
for longer periods. A three week lactation appears to be a 
more optimal lactation length on which to base satisfactory 
reproductive results. 
Although Self and Grummer (1958) reported that sows 
separated from their litters at 10 days postpartum had lower 
ovulation rates than 21 day postpartum sows, similar dif­
ferences were not seen between 14 and 21 days postpartum 
sows in the experiment reported here. The average ovulation 
rates for the sows bred immediately after a 21 day lactation 
were 15.0 for ten sows in the first experiment, and 16.9 
for 40 sows in the second experiment. Self and Grummer 
(1958) reported ovulation rates of 12.8, 15.2 and 16.6 for 
sows that lactated 10, 21, and 56 days, respectively. The 
slight increase in ovulation rate obtained by increasing the 
lactation length is equalized when considered on an annual 
basis. 
The reason for the decreased embryo survival in sows 
bred after a two week lactation may have been due to the 
physiology of the uterus. In the histological studies 
reported by Palmer, Teague and Venzke (1965 a and b), uterine 
length and weight had not returned to normal until 21 to 28 
days postpartum. Uterine epithelium and myometrium returned 
to normal by the 21st day and glandular cells were normal by 
the 25th day,, In sows bred 20 days postpartum, blastocysts 
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would have entered the uterus by the 24th day and not have 
implanted until the 30th to 35th day postpartum. The blasto­
cysts of the sows bred 26 to 27 days postpartum would not 
have entered the uterus until the 30th day. Embryos of the 
two week lactation sows may have entered a uterine environ­
ment that was not nutritionally or hormonally adequate for 
their survival. 
Essentiality of progesterone in the maintenance of 
pregnancy in castrates has been well documented, Reddy, 
Mayer and Lasley (1958). Attempts to increase embryonic 
survival in the intact animal with injections of progesterone 
have not been generally successful; Haines, Warnick and 
Wallace (1958) and Spies et aJ. (1959) . The feeding of 
orally active progesterone, however, has increased embryo 
survival rates in some cases, Morrissette et (1963). 
Schultz et (1966) reported an increase in embryonic 
survival from 78.5 to 92 percent when gilts on a low feed 
intake (.91 kg.) were fed 75 mg. of MAP daily. Survival 
rates and total luteal progesterone contents of high and low 
plane gilts were 89.5 and 78.5 percent and 582 and 480 
yg., respectively. 
Although the sows bred on the first estrus after a two 
week lactation had significantly lower embryo survival 
rates than sows that lactated for longer periods, the average 
luteal progesterone contents did not differ significantly. 
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Individual hormone contents were correlated with ovarian 
weight and litter size, but not with embryo survival rates. 
Whether exogenous progesterone therapy would be beneficial 
following a short lactation is not known. However, endo­
genous progesterone did not appear to be the factor limiting 
embryo survival, as estimated by luteal progesterone at 25 
days of pregnancy. 
Rather than attempt to increase the embryo survival 
rate in sows bred after a two-week lactation, it was decided 
to direct further endeavors toward the three week lactation 
length. If the ovulation rate could be slightly increased 
and the embryo survival rate maintained, a normal litter 
size would be produced with a potential increase in the 
number of annual litters. 
Lodge and Hardy (1968) reported a flushing system 
ideally suited to first estrus bred sows. When the feed in­
take was increased from 1.4 to 4.1 kg. on the day after 
mating, gilts showed an average increase of 2.6 corpora 
lutea. When gilts were fed either 1.8 or 3.6 kg. on the 
day after mating and allowed to farrow, average litter sizes 
were 8.9 and 10.8, respectively. 
A similar one-feed flushing regime was employed in this 
study with sows bred on the first postweaning estrus follow­
ing a three week lactation. Flushed sows had significantly 
larger litters and significantly higher embryo survival rates, 
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but no difference was noted between the average ovulation 
rates. The embryo survival rate of non-flushed sows (6 8.6 
percent) remained about the same as in the previous experi­
ment (71.3 percent), but that of flushed sows was increased 
to 81.1 percent. On the,average, the litter size of the flush­
ed sows was increased by 2.1 live embryos. The relationship 
between a large feed intake on the day after mating, and 
the factors that affect embryo survival appears vague. The 
satiation due to feed intake would seem to be dissipated in 
a few days at most, though no other logical explanation can 
be given. 
Several stressors have been shown to effect embryonic 
survival during early pregnancy. Confinement of sows to 
temperatures above 32°C within three days after mating has 
resulted in decreased embryo survival rates; Warnick et al. 
(1965) ; Tompkins, Heidenreich and Stob (1967); Edwards et al. 
(1968); and Teague, Roller and Grifo (1968). The uncontrolled 
environmental temperature also has been shown to affect 
reproductive performance, Wallace and Combs (1962) and 
Speer (1958) have shown seasonal conception rates to be lowest 
during the hotter summer months. Conrad (1969) reported that 
when temperatures reached 98°F, embryo survival was lowered 
to 50 percent. 
Rich, Turman and Millier (1968) have indicated that 
hand-mated gilts had significantly higher embryo survival 
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rates than pen-mated gilts, and when boar harassment was 
intense, both litter size and embryo survival were signifi­
cantly depressed. Earlier experiments at this station, Moody 
et al. (1969) , indicated that a combination of high environ­
mental temperatures and boar harassment resulted in a 
lowered first estrus conception rate. Additional data 
collected over several years have shown that conception 
rates for first estrus pen-mated sows has improved. Tempera­
ture and harassment stress has remained unchanged, but 
sows were moved in larger groups to the gestation pens and 
apparently less fighting occurred among the sows. 
The attempt to characterize the effects of stress 
during the first week of pregnancy on reproductive behavior 
was not successful. Although uniform amounts of stimulation 
were applied to all stressed sows, the effects caused by boar 
harassment and other social interactions apparently could 
not be duplicated by three short stress periods, daily. 
None of the reproductive parameters examined at 25 days of 
pregnancy were affected by the electrical shocking treatment. 
Body weight of the sows at service has been shown to be 
an important factor in determining the subsequent litter 
size. Heap, Lodge and Lamming (1967) reported that body 
weight was positively correlated (P<.01) with ovulation 
rate in a group of 45 sows. Hardy and Lodge (1969a) reported 
that ovulation rate was positively correlated with the weight 
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change in the previous lactation, but not to body weight at 
service. Conversely, Pike and Boaz (196 85 showed that the 
condition at service, affected by the plane of nutrition 
during lactation, did not alter the ovulation rate. 
In the experiment where sows were mated after various 
lengths of lactation, weaning weight was positively corre­
lated (r=.333) with ovulation rate, and negatively correlated 
with total (r=-.309) and live embryo survival {r=-.282), 
respectively. Although ovulation rate was highly correlated 
with litter size, weaning weight was not. Body weight in­
creased with the parity of the sow (r=.313) and was highly 
correlated with the body weight loss from weaning to 25 days 
postpartum. 
Among the group of 40 sows bred on the first estrus 
after a three week lactation, weaning weight was correlated 
(r=.40 3) with ovulation rate and with the number of live 
embryos (r=.432). Embryo survival was not significantly 
related to weaning weight. Condition at service, as estimated 
by average backfat, was positively correlated (r=.482) with 
weaning weight, but backfat alone was not significantly related 
to reproductive performance. Weaning weight was not signifi­
cantly related to subsequent weight change (r=-.159) in 
this experiment. 
From these data, it would appear beneficial for sows to 
attain body weights in excess of 200 kg. by the second 
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or third party. Since sows in a short lactation, first 
estrus breeding system are pregnant seventy percent of the 
year, increased feed intakes during the latter half of 
gestation and full feeding during lactation would be 
necessary to attain proper body weight. Once that weight 
was attained, lower gestation feeding levels could be em­
ployed. 
In conclusion, evaluation of the records of sows hand-
mated or pen-mated on the first postweaning estrus after a 
short lactation indicated that while farrowing rates were 
slightly lowered, litter sizes were not significantly dif­
ferent from those of sows bred at a later estrus. Examina­
tion of the reproductive performance of sows bred on the 
first estrus after lactation lengths of 2, 3, and 4 
weeks indicated that smaller litter sizes resulted from 
decreased embryo survival in sows of the two week group. 
In sows bred on the first estrus after a three week lacta­
tion, an increased feed intake on the day afer mating re­
sulted in larger litters at 25 days postcoitum due to 
increased embryo survival rates. Short periods of electrical 
shocking during the first week of pregnancy did not effect 
any of the reproductive parameters measured. 
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SUMMARY 
The records of the Iowa State Swine Nutrition Breeding 
Herd were evaluated statistically to determine the reproduc­
tive performance of a large number of sows bred on the first 
postweaning estrus after a short lactation. The farrowing rate 
was slightly lowered (67 verses 75 percent) but litter sizes 
at farrowing and weaning were not significantly different from 
sows bred at a later estrus. Calculated annual weaned pig 
production for first estrus, hand and pen-mated sows, and for 
second estrus pen-mated sows were 17.4, 16.3 and 15.1 pigs, 
respectively. 
Sixty-three sows were used to evaluate ovulation rates 
and litter sizes following lactation periods of two, three 
and four weeks. Sows that lactated for two weeks were bred 
either on the first or second postweaning estrus. Sows that 
lactated three and four weeks were bred at the first estrus. 
Conception on the first estrus following a two week lactation 
resulted in a significant reduction in the live embryo count 
caused by a decreased embryo survival rate. Ovulation rates 
were similar for all groups. 
A second group of 63 sows was used to determine the 
effects of feed intake the day after mating on reproductive 
performance at 25 days postcoitum. Also an attempt was made 
to characterize the effects of stress during the first week 
of pregnancy on reproduction. Feed intakes of 1.8 or 3.6 
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kilograms and the presence or absence of electrical stress 
formed a 2x2 factorial arrangement of treatments. The 
flushed sows had significantly more live embryos and higher 
embryo survival rates, whereas ovulation rates were not 
affected by feed intake. The stress treatment did not 
affect any of the parameters measured. 
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Table 1. Composition of rations 
Ingredient Gestation Lactation 
Ground yellow corn 82, ,9 77. ,9 
Solvent soybean meal (48.5% protein) 13. ,50 13. ,50 
Dried beet pulp 5. ,00 
Vitamin premix^ 0, ,50 0. 50 
Calcium carbonate (38% Ca) 0, ,80 0. ,80 
Dicalcium phosphate (26% Ca, 18% P) 1, .75 1. 75 
Iodized salt 0, .50 0, .50 
Trace mineral premix (35C-73)" 0, .05 0, .05 
Total 100, ,00 100, .00 
^The composition is shown in Table 2. 
^The composition is shown in Table 3. 
Table 2. Composition of vitamin premix 
Vitamin Amount per kilogram 
Vitamin A(20,000 I.U./gm.) 16.5 gm. 
Vitamin D2 (142,000 I.U./gm.) 9 30.7 mg. 
Riboflavin 881.1 mg. 
Calcium pantothenate 1762.1 mg. 
Niacin 3964.8 mg. 
Choline 4405.3 mg. 
Vitamin B^2 4.4 mg. 
Table 3. Composition of trace mineral premix (35C-73) 
Element^ Percent of premix 
Manganese 10.0 
Zinc 10.0 
Iron 10.0 
Copper 1.0 
Cobalt 0.1 
Iodine 0.3 
Calcium 8.9 
Manganese sulfate, ferrous sulfate, ferrous carbonate, 
iron oxide, copper oxide, cobalt carbonate, potassium iodide, 
zinc sulfate, and calcium carbonate are sources of the elements. 
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Table 4. Calculated analysis of rations 
Item Gestation Lactation 
Protein, % 14 .0 14.0 
Energy, Metabolizable Cal./kg. 3149 .2 3013.7 
Calcium, % 0 . 80 0.80 
Phosphorus, % 0 .61 0.61 
Vitamin A, I.U./kg. 3467 .0 3365.6 
Vitamin D2, I.U./kg. 660 .8 660.8 
Riboflavin, mg./kg. 5 .7 5.7 
Pantothenic acid, mg./kg. 14 .5 14.5 
Niacin, mg./kg. 39 .9 39.9 
Choline, mg./kg. 770 .9 770.9 
Vitamin B^g, meg./kg. 22 .0 22.0 
Table 5. Experiment 6915. Breeding efficiency of sows 
bred on the first postweaning estrus 
Breeding method Hand-mated 
First 
Pen-mated 
First Second 
Sows started 353 220 894 
Number bred 287 (81.3%) - -
Conceived first estrus^ 238 148 669 
Conceived second estrus 115 72 154 
Conception rate, 82 .9 - -
Farrowing rate, 67 .4 67.3 
CO 
Data from five experiments in which sows were exposed 
to mating on the second or later estrus after weaning. 
^Weaning to farrowing interval not to exceed 130 days 
for hand-mated and direct pen-mated sows or 135 days from 
boar introduction in pen-mated conventional sows. 
Number farrowed within 130 days of weaning/number bred, 
"dumber farrowed/number started. 
Table 6. Experiment 6915. Litter performance of sows mated on the first estrus 
following weaning 
Breeding method 
Estrus after lactation 
Hand-mated 
First 
Pen-mated 
First Second 
Herd average 
1965-1969 
Number of sows 
Lactation length, davi 
Days to estrus 
Weaning to farrowing, days 
Total litter size 
Litter size alive 
Av. birth weight, kg. 
Litter size weaned 
Av. pig gain, kg.^ 
238 
19.5 
6.1 
121.4 
10.0 
9.3 
1.51 
7.7 
2.25 
148 
18.9 
121.4 
9.8 
9.2 
1.50 
7.2 
2.29 
198 
19.0 
156.4 
10.7 
9.8 
1.40' 
7.6 
2.19 
1641 
193.0 
10.1 
9.3 
1. 36 
6.9 
2.32 
^Treatment means significantly different (P_<.10). 
^Birth to two weeks of age. 
Table 7. Experiment 6915. Analysis of variance of the farrowing performance 
of sows hand-mated or pen-mated on the first or a subsequent estrus 
after weaning 
Source of variation 
Treatment Parity Year Season TxP Error 
Lactation length 
Degrees of freedom 2 7 4 11 14 545 
Mean square 14 . 62 28. 92 89 . 39. 54. 86, 25. 31 20 . 57 
F value 0 . 71 1. 41 4 . 35^ 2. 67^ 1. 23 
Litter size (total) 
Degrees of freedom 2 7 4 11 14 545 
Mean square 0. 56 7. 52 11. 79 9 . 43 8. 58 6. 50 
F value 0. 09 1. 16 1. 81 1. 45 1. 32 
Litter size (alive) 
Degrees of freedom 2 7 4 11 14 545 
Mean square 0. 31 2. 81 11. 07 5. 09 5. 22 6. 72 
F value 0 . 05 0 . 42 1. 65 0 . 76 0 . 78 
Average birth weight 
Degrees of freedom 2 7 4 11 14 545 
Mean square 0. 0. 33 0 . 16 0 . 06 0 . 05 0 . 12 
F value 2. 42 2. 69^ 1. 34 0. 50 0 . 39 
Litter size (weaned) 
Degrees of freedom 2 7 4 11 14 532 
Mean square 13. 43 11. 52. 7. 15 8. 31 6 . 56 6. 50 
F value 2. 07 1. 77b 1. 10 1. 28 1. 01 
Average pig gain 
Degrees of freedom 2 7 4 11 14 532 
Mean square 0. 40 0 . 20 8. 36 1. 28 0 . 46 0 . 47 
F value 0 . 85 0 . 43 17. 7 9 a  2. 74^ 0 . 98 
^Significant value (P<.01). 
^Significant value (P<.10). 
Table 8. Experiment 6915. Correlations among reproductive traits in litters 
conceived by hand-mated sows at first estrus 
Ljcta- ^ Av.pig Days 
length Total Alive kg. weane kg. estrus farrowing 
Parity 1.000 
Lactation .015 1.000 
length 
Total .125* .132* 1,000 
born 
Born .122* .151^ .886^ 1.000 
alive 
Av. birth -.147* -.019 -.371^ -.331^ 1.000 
weight, kg. 
Number .129* .088 .598^ .679^ -.125* 1.000 
weaned 
Av. pig .009 .015 -.353^ -.306^ .171^ -.092 1.000 
gain, kg. 
Days to -.143* .002 .043 .029 .056 .088 .065 1.000 
estrus 
Days weaning -.199^ -.138* .017 .081 .001 .018 .080 .629^ 1.000 
to farrowing 
*Significant 
^Significant 
correlation 
correlation 
(P< . 05) . 
(P<.01) . 
Table 9. Experiment 6915. Correlations among reproductive traits in litters 
conceived by pen-mated sows at first estrus 
Paritv Lacta- Av.birth ^ Av.pig Days 
^ tion Litter size weight, * , gain, weaning to 
length Total Alive kg. ^ kg. farrowing 
Parity 
Lactation 
length 
Total 
born 
Born 
alive 
Av. birth 
weight, kg. 
Number 
weaned 
Av. pig 
gain, kg. 
1 = 000 
.059 1.000 
.045 
. 0 0 2  
.155' 
,121 1.000 
. 130 . 9 4 3 °  1.000 
-.177" -.077 -.587 -.549 1.000 
-b 
.126 . 591^ 671^ -.283^ 1.000 
Days weaning -.304 -.062 
to farrowing 
041 -.150 -.242 -.242 .287 -.058 
.129 .083 -.023 .052 
1.000 
-.008 1.000 
^Significant correlation (P<.01). 
^Significant correlation (P<.05). 
Table 10. Experiment 6915. Correlations among reproductive traits in litters 
conceived by pen-mated sows at a second or later estrus 
Lacta- Av.birth Av.pig Days 
Parity tion Litter size weight, ' , gain, weaning to 
length Total Alive kg. ^ kg. farrowing 
Parity 1.000 
Lactation .019 1.000 
length 
Total -.023 -.198^ 1.000 
born 
Born -.055 -.108 .819^ 1.000 
alive 
Av. birth -.246^ .079 -.374^ -.295^ 1.000 
weight, kg. 
Number -.059 -.027 .506^ ,643^ -.039 1.000 
weaned 
Av. pig .030 .102 -.240* -.272* .271* .016 1.000 
gain, kg. 
Days weaning -.050 .009 -.173* -.120^ -.070 .002 -.098 1.000 
to farrowing 
*Significant correlation (P<.01). 
^Significant correlation (P<.05). 
Table 11. Experiment 6915. Correlations among reproductive traits in all 
litters of this trial 
Lacta- Av.birth ^ Av.pig Days 
Parity tion Litter size weight, gain, weaning to 
length Total Alive kg. kg^ farrowing 
Parity 
Lactation 
length 
1.000 
.025 1.000 
Total 
born 
.051 -.009 1.000 
Born .027 .032 
alive 
Av. birth -.164^ -.004 
weight, kg. 
Number .060 .045 
weaned 
Av. pig .024 .011 
gain, kg. 
Days weaning -.062 -.005 
to farrowing 
875* 1.000 
388^ -.339^ 1.000 
561^ .662^ -.140^ 1.000 
282* -.275^ .236^ -.044 1.000 
-.092 -.064 .006 .052 1.000 
^Significant correlation (P<.01). 
'^Significant correlation (P<.05). 
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Table 12. Experiment 6915. Litter size and annual pig 
production of first estrus sows 
Breeding method Hand-mated Pen -mated 
Postweaning estrus First First Second+ 
Days per reproductive cycle 141^ 141 161 
Days per estrous cycle 21 21 21 
First estrus farrowing rate, % 67 67 75b 
Second estrus farrowing rate , % 23 23 15 
Non-breeders and culls, % 10 10 10 
Litters per sow per year^ 2.26 2. 26 1.99 
Litter size, average 
Total born 10.0 9. 8 11.1^ 
Born alive 9.3 9. 2 10.0^ 
Weaned 7.7 7. 2 7.6^ 
Annual sow production 
Total born 22.6 22. 2 22.1 
Born alive 21.0 20. 8 19.9 
Weaned 17.4 16. 3 15.1 
^Includes 21 day lactation, 6 days to first estrus, and 
114 day gestation period. 
^Estimated by five experiments involving 894 sows and 
gilts. 
*^Days in year/reproductive cycle length times respective 
farrowing rate. 
"^Herd averages from 1960 to 1965, prior to first 
estrus breeding. 
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Table 13. Experiment 6 804. Effect of lactation length and 
estrus of breeding on estrus, breeding and con­
ception rates 
Estrus of breeding Second First 
Lactation length 14 14 21 28 
Number of sows started 11 18 19 15 
Percent showed 
first estrus 86.2 84.2 86. 7 
Interval to first 
estrus (days) 5.72 5. 88 5. 69 
Percent mated 100.0 83. 3 63.2 80. 0 
Percent conceived 
of those mated 90.9 66. 7 83.3 83. 3 
Percent conceived 
of those started 90.9 55. 6 52.6 66. 7 
Table 14. Experiment 6804. Effects of length of lactation and estrus of 
breeding on reproduction in early weaned sows^ 
Estrus of Breeding 
Lactation Length 
First Second 
14 21 28 14 
Body weight at weaning, kg. 2 2 3.4 196 . 2 191. 8 204.9 
Interval to estrus, days 5.9 5.6 4. 8 5.9 
Weight change, kg.^ -20 . 2 1 H
 
O
 
-6. 1 -12.2 
Ovulation rate 17. 0 15.0 16 . 1 16.2 
Average total embryos 10.1^ 12.2 13. 2 13.3 
Average live embryos 9 . 3° H
 
O
 
12 . 2 
1—1 H
 
Embryo survival, 54 . 7^ 71.3 73. 1 72.2 
Luteal progesterone, yg.^ 406 . 6 387.1 470. 3 426 . 9 
^Ten sows per treatment. 
^Weight gain or loss from weaning to slaughter. 
^Treatments 1 vs. 2 and 3 significantly different (P<.05). 
*^Treatments 1 vs. 2 and 3 significantly different (P<.01). 
^Number live embryos x 100/Number corpora lutea. 
^Means based on 4, 4, 6 and 6 sows, respectively,. 
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Table 15. Experiment 6 804. Analysis of variance of ovu­
lation rate and embryo survival in early weaned 
sows 
Source ^freedom^^ Mean square F value 
Ovulation rate 
Treatment 
Error 
3 
36 
6.76 
9.57 
.71 
Total embryos 
Treatment 
Error 
3 
36 
22.07 
11. 23 
1.97 
Live embryos 
Treatment 
Error 
3 
36 
17. 20 
11.01 
1.56 
Percent total 
Treatment 
Error 
3 
36 
1135.09 
267.52 
4.24' 
Percent alive 
Treatment 
Error 
3 
36 
739.49 
324.04 
2.44 
^Number total embryos x 100/number corpora lutea. 
^Significant treatment difference (P<=05)= 
"^Number live embryos x 100/ number corpora lutea. 
"^Significant treatment difference (P<.10). 
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Table 16. 
Source 
Experiment 6804. Orthoginal comparisons of 25-
day pregnant sows weaned at various lactation 
lengths 
Degrees of 
freedom Mean square F value 
Ovulation rate 
Treatment 
1+2+3 vs. 
1 vs. 2+3 
2 vs. 3 
Error 
3 
1 
1 
1 
36 
7.0 
0.0 
14.0 
6.0 
10.0 
1.40 
Total embryos 
Treatment 
1+2+3 vs. 
1 vs. 2+3 
2 vs. 3 
Error 
3 
1 
1 
1 
36 
2 2 . 0  
16.0 
45.0 
5.0 
11.0 
2 . 0 0  
4.09' 
Live embryos 
Treatment 
1+2+3 vs. 
1 vs. 2+3 
2 vs. 3 
Error 
3 
1 
1 
1 
36 
17.0 
7.0 
32.0 
13.0 
1 1 . 0  
1.55 
2.91' 
Percent alive 
Treatment 
1+2+3 vs. 
1 vs. 2+3 
2 vs. 3 
Error 
3 
1 
1 
1 
36 
491.75 
23.23 
1288.99 
163.02 
196.74 
2.50 
6.55' 
Body weight loss 
Treatment 3 
1+2+3 vs. 4 1 
1 vs. 2+3 1 
2 vs. 3 1 
Error 36 
334.29 
10. 87 
680.74 
311.26 
140.69 
2.38 
4.84^ 
2 . 2 1  
^Significant comparison difference (P<.05) 
'^Significant comparison difference (P<.01) 
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Table 17, Experiment 6804. Covariate analysis of tract 
weights and body weight changes for 2 5-day 
pregnant sows 
Source d. f. F' values Tract weight Body weight loss 
Treatment 3 2.70^ 1.28 
Regression 
Weaning weight 1 1.58^ 3.30 
Days pregnant 1 12.04, .36 
Litter size 1 10.80 .32 
^Significant value (P<.10). 
"significant value (P<.01). 
Table 18. Experiment 6804. Correlations between reproductive 
criteria of the 25-day pregnant sow 
Ovulation Total Live Percent Percent 
rate embryos embryos total alive 
Weaning weight . 333^ -.044 -.040 -.309* -.282 
Parity .261 .283* . 326* .119 .164 
Days to estrus .127 -.054 -.134 -.097 -.137 
Days pregnant -.002 .073 .059 .110 .114 
Body weight loss -. ] 74 .020 .116 .148 .236 
Ovulation rate 1.000, 
Total embryos . 522° 1.000 
.919? Live embryos .406 1.000, 
Percent total -.159 .745^ .732^ 1.000, 
Percent alive -.228 .629 .778 .913 1. 000 
Tract weight .371* . 327* .272* .143 .109 
Progesterone .562 .485* .444 .159 .138 
^Significant correlation (P<.05). 
^Significant correlation (P^.Ol). 
Table 19. Experiment 6804. Correlations between physical and managerial factors 
involving reproductive criteria of the 25-day pregnant sow 
Weaning 
weight Pari ty 
Days to 
estrus 
Days 
pregnant Tract weight 
Body weight 
change 
Weaning weight 1 .000 
Parity . 313^ 1. 000 
Days to estrus -.221 -.152 1.000 
Days pregnant -.097 .122 -.062 1.000 
Tract weight -.055 .303^ .130 . 561^ 1.000 
Body weight change -.412^ . 106 . 003 -.077 -.102 1. 000 
Proges terone . 171 . 505* -.455* .146 . 525^ -.275 
^Significant correlation (P<.05) . 
^Significant correlation (P<.01). 
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Table 20. Experiment 6913. Conception rates of mature sows 
after a 21 day lactation 
Flushed + + - -
Total 
Stressed + - + -
Sows started 15 15 15 17 62 
Number in heat 
and mated 12 11 13 13 49 (79%) 
Number pregnant 
at 25 days 10 10 10 10 40 (64%) 
Conception rate, % 91^ 91 83^ 77 Q^ a , h  
^Does not include one sow that became sick after 
mating. 
'^Does not include one sow that died after mating. 
Table 21. Experiment 6913. Effects of one-feed flushing 
and stress after mating on reproductive per­
formance 
Treatment 1 2 3 4 
Flushed^ + + - -
Stressed^ + - + -
Weaning weight, kg. 183.6 192 192 .0 189.6 
Average backfat, cm. . 89 1 .98 .98 
Ovulation rate 16.6 17 .1 16 . 6 17.4 
Total embryos'^ 13.5 14 .9 12 .6 12 .0 
Percent total^ 82.7 87 .2 76 . 3 69.9 
Live embryos'^ 13.0 14 .0 12 .0 11.0 
Percent alive^ 80 .1 82 .1 72 .7 64.6 
Luteal progesterone, meg. 306 .0 357 .0 419 .4 363.7 
^Flushed (3.6 vs. 1.8 kg.) on the day following mating, 
stressed (5 minutes of electrical shock) three times daily 
from day-3 through day-8 (day of mating was day 0). 
'^Significantly different (P<.05) value. 
"^Treatments 1+2 vs. 3+4 significantly (P<.01) different. 
Table 22. Experiment 6913. 'F' values of reproductive criteria in three 
week weaned sows 
Source of df Weight Ovulation Total Percent Live Percent 
variation loss rate embryos total embryos live 
Flushing 1 .40 .13 10.68^ 
Xi 00 CO 00 11.33b I
f) 00 
Stress 1 .90 2 .15 .61 . 38 .07 .99 
FXS 1 .02 .03 .95 .98 1.16 , 80 
Previous litter size 1 . 20 . 75 2 . 33 .22 1.00 
0
 
0
 
0
 
Sow weaning weight 1 . 88 9 . 89^ 6 . 78*^ .12 7 .45^ .06 
Backfat 1 . 39 3.49^ 1. 38 . 25 . 99 . 35 
Days pregnant 1 1. 19 . 19 1.71 2 . 70 1.12 1.59 
^Determined at approximately 25 days of pregnancy. 
'^Significant (P<.01) value. 
^Significant (P<.05) value. 
"^Significant (P<.10) value. 
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Table 23. Experiment 6913. Treatment means and main effects 
averages of reproductive performance in flushed 
and stressed sows 
Stress No stress Average 
Flushed 
Not flushed 
Average 
Ovulation rate 
16.5 17.1 
16.6 17.4 
16.6 17.2 
16.8 
17.0 
16.9 
Total embryos 
Flushed 
Not flushed 
Average 
13.5 
12 .6 
13.0 
14.9 
12.0 
13.4 
14.2 
12.3 
13.2 
Percent total 
Flushed 
Not flushed 
Average 
82.7 
76.3 
79 .5 
87.2 
69.9 
78.6 
85.0 
73.1 
79.0 
Live embryos 
Flushed 
Not flushed 
Average 
13.0 
12.0 
12.5 
14.0 
11.0 
12.5 
13.6 
11.5 
12.5 
Percent alive 
Flushed 
Not flushed 
Average 
80.1 
72.7 
76.4 
82.1 
64.6 
73.4 
81.1 
6  8 . 6  
74.9 
Table 24. Experiment 6913. Correlations among reproductive parameters in 
flushed, stressed sows 
Previous 
litter 
size 
Wean­
ing 
weight 
Back-
fat 
Days 
to 
estrus 
Days 
preg­
nant 
Weight 
change 
Ovula­
tion 
rate 
Live 
embryos 
Percent 
alive 
Previous litter 1.000 
Weaning weight . 108 1.000 
Backfat .087 .482^ 1.000 
Days to estrus -.061 -.164 -.067 1.000 
Days pregnant -.043 -.268^ .059 .403^ 1.000 
Weight change .087 -.159 .138 .179 .221 1.000 
Ovulation rate .121 . 403^ .002 -.257 -.136 .136 1.000 
Live embryos .144 . 432^ . 197 -.222 -.236 -.118 . 383^ 1.000 
Percent alive . 012 . 074 .168 -.018 -.110 -.244 - . 427^ .661^ 1.000 
Progesterone^ -.014 - - .250 -.024 -.023 -.2 30 -.230 
^Significant correlation (P<.01). 
^Significant correlation (P<.05). 
"^Progesterone content and total luteal weight correlated r=.36 3. 
